


EXECUTIVE SUMMARY

As the Internet becomes more important to our everyday lives, commentators debate over the

best policies and models to drive even more widespread adoption and deployment of broadband

technologies. Some claim the European model of service-based competition, induced by stiff

telephone-style regulation, outperforms the facilities-based competition practiced in the U.S. in

promoting broadband. Data analyzed for this report reveals, however, that the U.S. led in many

broadband metrics in 2011 and 2012. 
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• High-Speed Access: A far greater percentage of
U.S. households had access to Next Generation
Networks (NGA) (25 Mbps) than in Europe. This was
true whether one considered coverage for the entire
nation (82% vs. 54%) or restricted the analysis to
rural areas (48% vs. 12%), suggesting that the U.S.
approach proved more effective than the European
approach at narrowing the digital divide. 

• Fiber and LTE Deployment: Turning to specific tech-
nologies, the data indicate that the U.S. had better
coverage for fiber-to-the-premises (FTTP) (23% vs.
12%) and for the fourth- generation wireless technol-
ogy known as Long-Term Evolution (4G LTE) (86% vs.
27%). Furthermore, empirical analysis undercuts
claims that the provision of high-speed Internet
depended exclusively on fiber. In short, FTTP
remained a minor contributor to NGA coverage, and
those countries that emphasized fiber were the bot-
tom broadband performers among the eight
European countries studied. 

• Regulatory Policies and Competition Models:
Disparities between European and U.S. broadband
networks stemmed from differing regulatory
approaches. Europe has relied on regulations that
treat broadband as a public utility and focus on pro-
moting service-based competition, in which new
entrants lease incumbents’ facilities at wholesale
cost (also known as unbundling). The U.S. has gen-
erally left buildout, maintenance, and modernization
of Internet infrastructure to private companies and

focused on promoting facilities-based competition,
in which new entrants are expected to construct
their own networks. Regression analysis indicates
that the U.S. approach has proven more effective in
promoting NGA coverage than the European
approach.

• Investment: The difference in regulation and com-
petition models influenced the amount of broadband
investment in the U.S. and Europe. In Europe, where
it was cheaper to buy wholesale services from an
incumbent provider, there was little incentive to
invest in new technology or networks. In the U.S.,
however, providers had to build their own networks
in order to bring broadband services to customers.
Data analysis indicates that as of the end of 2012,
the U.S. approach promoted broadband investment,
while the European approach had the opposite
effect ($562 of broadband investment per house-
hold in the U.S. vs. $244 per household in Europe).

• Download Speeds: U.S. download speeds during
peak times (weekday evenings) averaged 15 Mbps,
which was below the European average of 19 Mbps.
There was also a disparity between the speeds
advertised and delivered by broadband providers in
the U.S. and Europe. During peak hours, U.S. actual
download speeds were 96% of what was advertised,
compared to Europe where consumers received only
74% of advertised download speeds. The U.S. also
fared better in terms of latency and packet loss. 

EXECUTIVE SUMMARY

i







iv

TABLE OF CONTENTS

TABLE OF CONTENTS

1. INTRODUCTION ............................................................................................................................ 1

2. THE EUROPEAN AND U.S. MAPPING STUDIES .............................................................................. 3

2.1   Next Generation Access (NGA) Coverage ................................................................................ 3

2.2   Rural NGA Coverage.............................................................................................................. 4

2.3   Fiber-to-the-Premises (FTTP) .................................................................................................. 7  

2.4   LTE ...................................................................................................................................... 8

2.5   Regression Analysis of Facilities-Based vs. Service-Based Competition .................................... 9

3. EUROPEAN AND U.S. STUDIES ON INVESTMENT, ADOPTION, DOWNLOAD SPEEDS, 

UTILIZATION, AND PRICING ........................................................................................................ 13

3.1  Investment ........................................................................................................................ 13

3.2   Adoption ............................................................................................................................ 14

3.3   Download Speeds and Other Measures of Broadband Quality ................................................ 15

3.4   Utilization .......................................................................................................................... 19

3.5   Pricing .............................................................................................................................. 19

4. COUNTRY CASE STUDIES .......................................................................................................... 22

4.1   Weak Competition from Cable and FTTP over VDSL................................................................ 23

4.1.1   Sweden .................................................................................................................. 23

4.1.2   France .................................................................................................................... 27

4.1.3   Italy ........................................................................................................................ 30

4.2   Strong Competition from Cable and FTTP over VDSL .............................................................. 35

4.2.1   Denmark ................................................................................................................ 35

4.2.2   Spain...................................................................................................................... 39

4.3   Strong Competition from Cable and VDSL over FTTP .............................................................. 41

4.3.1   Netherlands ............................................................................................................ 41

4.3.2   United Kingdom ...................................................................................................... 44

4.3.3   Germany ................................................................................................................ 47

5. CONCLUSION ............................................................................................................................ 51

U.S. vs. European Broadband Deployment:  

What Do the Data Say?

Christopher S. Yoo*

* John H. Chestnut Professor of Law, Communication, and Computer & Information Science and Founding Director, Center for Technology, Innovation and
Competition, University of Pennsylvania. The author would like to thank Erik Bohlin, Thomas Fetzer, Anders Henten, Jorge Pérez Martínez, Andrea Renda,
and Nico van Eijk for their help in organizing the international portions of this study and Beril Boz, Henk Doorsenspleet, Zoraida Frias, Chatchai Kongaut,
Giacomo Luchetta, Gregory Manas, Maria Massaro, Felice Simonelli, Bumpei Sugano, Kimberly Wexler, and Daniel Widmann for their expert research
assistance. He would also like to thank participants or the Fourth Workshop on Internet Economics cosponsored by CAIDA and MIT at the University of
California at San Diego and the Workshop on Current Issues in Internet Law in Europe and the U.S. cosponsored by the University of Pennsylvania’s
Center for Technology, and Innovation, Mannheim Centre for Competition and Innovation (MaCCI) of the University of Mannheim, and the Centre for
European Economic Research (ZEW) in Mannheim, Germany, for their comments on earlier drafts. He would also like to thank Broadband for America for
its financial support for this project.













































21charges for voice, the discussion that follows focuses
on the price of standalone broadband. Figure 11
reports the median EU price for standalone broadband
in each speed tier included in the European study. The
U.S. price is a simple average of the prices reported for
California, Colorado, and New York.

The data indicate that U.S. broadband prices are lower
than European prices for all service tiers up to 12
Mbps. Even for services between 12 Mbps and 30
Mbps, the price difference is relatively small. Only for
speeds greater than 30 Mbps were U.S. prices signifi-
cantly higher. The fact that the average U.S. user
consumes 50% more capacity than the average
European user will inevitably show up in the pricing.
Indeed, the price difference for 30+ Mbps service 
($61 in the U.S. vs. $37 in the EU) matches almost
exactly the difference in monthly household bandwidth
usage (60 GB in the U.S. vs. 40 GB in Western Europe)
(Cisco n.d.).

Thus, for lower speeds, the European study provides
reason to question whether U.S. prices are in fact
higher than European prices. Data collected by the ITU
(2013, table 3.2) and the Berkman Center (2010, 75)
similarly indicate that U.S. entry-level broadband pricing
is lower than European entry-level broadband pricing,
while other studies found it to be roughly comparable
(OECD 2013 fig. 7.6; FCC 2012a fig. 2a). The higher
levels of utilization in the U.S. provide a strong justifica-
tion for the price difference for higher-speed tiers.
Indeed, there is a strong argument that charging low-
volume users less and charging high-volume users
more may represent a fairer and more efficient alloca-
tion of costs.

The European pricing study thus undercuts claims that
high U.S. prices are discouraging potential end users
from adopting broadband. The FCC and ITU data con-
firm that U.S. broadband prices are lower for lower
speeds. Indeed, the ITU indicates that the U.S. has the
third cheapest entry-level price in the world. U.S. prices
are somewhat higher than European prices for speeds
greater than 30 Mbps. In fact, this is precisely the type
of pricing structure that would best promote broadband
adoption and alleviate the digital divide. Even the
higher prices for higher speed services can be justified
by the fact that U.S. users consume 50% more band-
width than their European counterparts.

*  *  *

The data reported in the European mapping study thus
contradict claims that U.S. broadband service is falling
behind Europe in terms of availability. In addition,
regression analysis of these data indicate that the U.S.
approach of promoting facilities-based competition is
more effective in stimulating the buildout of high-speed
networks than the European approach of promoting
service-based competition. Moreover, the data on
investment, average download speed, utilization, and
pricing are thus all at odds with blanket assertions that
U.S. broadband is too slow and too costly, since U.S.
investment levels are higher, average download speeds
are slightly below or comparable, entry-level pricing is
lower, and utilization levels are higher. On the whole,
the data are more consistent with the position that the
U.S. is ahead of Europe in the broadband race and well
positioned to extend its lead. 

The widescale availability and relatively affordable pric-
ing in lower speed tiers underscores the fact that price
is not the primary barrier to broadband adoption.
Indeed, studies indicate that households who have fast
service would only pay $3 more for very fast service
(Rosston, Savage, and Waldman 2011). Both U.S. and
European studies have consistently shown that lack of
interest and lack of skills are far greater barriers to
broadband adoption than are pricing and coverage (EC
2013b, 13; Ofcom 2013a, 368; Pew Research Center
Internet Project 2013). Any true welfare metric should
also determine the relationship between broadband
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34 Milan in June 2013, reaching around 455,000 homes
and scheduled to reach 564,000 homes by 2015. In
November 2013, Telecom Italia announced a strate-
gic action plan for 2014 to 2016, committing €1.8
billion for FTTP. This minor investment is widely
regarded as a token gesture towards FTTP, and the
major providers remain focused primarily on VDSL. In
May 2012, the Fondo Strategico Italiano (Italian
Strategic Fund) announced that it would invest in up
to €500 million in FTTP provider Metroweb to bring
FTTP to the thirty largest Italian cities. In the mean-
time, the ambitious FTTH projects launched by
regional governments, such as the one in Lombardy,
appear to have ground to a halt.

Thus, even though Italy was once an FTTP leader and
has long favored FTTP over VDSL, it appears to be
shifting towards emphasizing VDSL. The low current
levels of NGA coverage argues strongly in favor of
such a move.

LTE

Italy’s deployment of LTE began relatively late, but
coverage substantially improved during 2012. LTE
coverage was 0% as of the end of 2011, but reached
17% by the end of 2012. This impressive achieve-
ment closed the gap with EU benchmarks of 8% and
27%, but still trailed U.S. benchmarks of 68% and
86%. Rural LTE coverage remained at 0%, however.

Italy completed its 4G auction in September 2011,
encompassing both the 800 MHz and 2.6 GHz spec-
trum as well as spectrum in the 1.8 GHz band. (A
block in the 2.0 GHz band failed to sell.)  Vodafone
began offering LTE service in the 1.8 GHz in October
2012, followed by Telecom Italia Mobile and 3 Italy in
November 2012.

Italy’s LTE coverage has improved still further since
the end of 2012. Telecom Italia Mobile’s LTE network
now covers 384 municipalities, representing 41% of
the population. Vodafone’s network is more limited,
covering only 46 of the most important Italian cities
and tourist locations. Both companies intend to
cover 90% of the population in 2017, and Telecom
Italia Mobile aims at reaching 60% of the population
by the end of 2014. 3 Italia currently covers only
Rome and Milan, but has the goal of covering all of
the provincial capitals by the end of 2014. Wind is
lagging even farther behind, as its 4G network only
covers some areas of Rome and Milan.

*  *  *

All in all, despite promising early efforts in FTTP,
Italian broadband policy must be considered some-
thing of a disappointment. As far as January 2014,
the objective of ensuring that all Italian citizens had
access to standard broadband by the end of 2013
was not achieved. Indeed, standard broadband
(defined as 144 kbps) was available in only 91% of
rural areas. NGA coverage has lagged even farther
behind. Hopefully, the Italian government’s most
recent subsidy program will help close the gap.

On a more general note, countries that relied on FTTP
in the absence of strong cable competition appear to
have performed worse than Europe as a whole. The
weak performance of these countries on key metrics
raises serious questions as to whether the reputa-
tions that Sweden and France enjoy as Internet
leaders are fully deserved. 

Moreover, both Italy and France appear to be consid-
ering shifting focus away from FTTP and towards
VDSL as a more cost-effective way to achieve the
Digital Agenda goals established by the European
Commission. One industry analyst usefully frames
the decision between VDSL and FTTP as a choice
between speed and coverage:  “Is it better to provide
75–100 Mbps to 80–90 percent of the population or
1 Gbps to 10–20 percent of the population?
Especially when that 10–20 percent is already enjoy-
ing faster speeds than the rest” (Broadband Trends
2013).

This is not to say that FTTP does not have an impor-
tant role in a broadband deployment strategy. Where
new infrastructure is being deployed, FTTP represents
the best long-term option. These results do suggest
that VDSL and DOCSIS 3 also play important roles,
either as bridge technologies that allow fiber to be
deployed ever deeper into the network or as ways to
serve rural areas that lack sufficient population den-
sity to support FTTP. In short, rather than favoring any
one technology, as France did when promoting FTTP
to the exclusion of VDSL, these data suggest that
policymakers should seriously consider a balanced
strategy that takes the unique legacy and circum-
stances of each country into account.
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44 Because Reggefiber is likely to come under the full con-
trol of KPN, its FTTP networks are subject to unbundling
and wholesale access obligations. The fact that
Reggefiber’s business model is wholesale access and
the lack of alternative providers has minimized the
impact of this obligation. 

In 2008, the Communications Infrastructure Fund (CIF),
a large investment group largely supported by Dutch
pension funds, also became interested in FTTP,
although it decided to pursue a strategy that is quite
different from Reggefiber’s. CIF started to acquire the
remaining cable connections from independent cable
operators, who owned approximately 12.5% of all con-
nections, with the other connections being in the hands
of Ziggo and UPC. CIF owns an estimated 60% of these
once independent connections. After acquisition, CIF
and overbuilds their coaxial networks with FTTP. It then
upsells services to promote migration from coaxial
cable to fiber with the aim of eventually retiring the
coaxial network. Because of this strategy, CIF-based
FTTP does not face competition from cable broadband
providers. Reggefiber and CIF FTTP deployments tend
not to overbuild each other. Despite these efforts,
Dutch FTTP coverage remains quite modest, with
incumbent KPN continuing to take a balanced approach
between VDSL and FTTP.

LTE

The Netherlands was slow to deploy LTE, having 0% LTE
coverage in both 2011 and 2012. This, of course, was
well below the 2012 EU coverage rate of 27% or the
U.S. coverage rate of 86%.

The primary reason for the delay in deploying LTE is
that the Netherlands did not auction its 2.6 GHz spec-
trum until April 2010. The delay was mostly the result
of Lower House of the Dutch Parliament’s insistence
that the auction create new mobile broadband
providers by placing spectrum caps on the incumbents.
Ironically, only two new entrants entered the auction,
and some blocks did not receive any bids. The result
was a spectrum allocation that was far from optimal,
and the auction generated a disappointing €2.7 mil-
lion. Ziggo launched LTE service using its 2.6 GHz
spectrum in May 2012, but it targeted only the busi-
ness market.

A December 2012 auction allocated the 800 MHz digi-
tal dividend spectrum as well as the 900 MHz and 1.8
GHz spectrum refarmed from GSM. Although spectrum
was again set aside for newcomers, only one player

entered the wireless market, Tele2, and it in the end
decided not to build its own network but instead opted
to team up with T-Mobile. All three operators—KPN,
Vodafone and T-Mobile—were offering LTE using the
800 MHz or 1.8 GHz spectrum before the end of 2013. 

*  *  *

The Netherlands has a unique fixed line access infra-
structure. Thanks to municipal subsidies, it is among
the most densely cabled countries in the world, which
made two fixed-line connections available in 92% of
Dutch homes. Both were more or less government
financed/owned. The privatization of these networks
resulted in today’s market with strong competition
between cable television operators and the incumbent
KPN that is driving the NGA rollout. Two high-profile
FTTP ventures have garnered a fair amount of atten-
tion, but have yet to have a significant impact.

4.3.2 United Kingdom

With high levels of urbanization and a per capita GDP
that exceeded the EU average, it is perhaps unsur-
prising that the UK has exceeded EU coverage levels
for NGA. NGA in the United Kingdom reached 58% of
households in 2011 and 70% of households in
2012, which was higher than the EU levels of 48%
and 54%, but below the U.S. levels of 73% and 82%.
Rural NGA coverage registered a respectable 4% in
2011 and 18% in 2012, as compared with 9% and
12% in the EU and 38% and 48% in the U.S. LTE cov-
erage was quiet modest at 0% in 2011 and 17% in
2012, while in the EU LTE coverage was 8% and 27%
and in the U.S. LTE coverage was 68% and 86%.
Rural LTE was 0%.

The UK government has one of the most significant
public broadband subsidy programs in Europe.
Between 2003 and 2006, the government spent
more than $2 billion on building public sector net-
works. More recently, the government allocated £530
million to the Broadband Delivery UK (BDUK) to sup-
port broadband buildout by local authorities on a
technology-neutral basis, with an additional £250 mil-
lion set aside for “super connected” cities.

VDSL

British VDSL registered a sharp gain during 2012,
increasing from covering 26% of households in 2011
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with fewer than five thousand inhabitants and level
four including cities with more than 50,000 inhabi-
tants. With each level, each state designated
communities that did not receive adequate broadband
services. Holders of 800 MHz licenses had to build
out 90% of the communities in each level before it
could proceed to the next level. The desire to serve
the largest metropolitan areas gave licensees strong
incentive to buildout rural areas.

Of the four leading German wireless companies,
Vodafone began providing LTE in September 2010, fol-
lowed by Deutsche Telecom in April 2011, O2 (owned
by Telefónica) in July 2011, and E-Plus (owned by KPN)
in March 2014. By the end of 2013, the main
providers served 180 to 200 German cities. O2 has
announced plans to acquire E-Plus, which would make
the merged company the largest wireless provider in
Germany and would likely accelerate upgrading E-
Plus’s network to LTE.

The future LTE market will be characterized by the
next-generation 4G technology known as LTE
Advanced, which is capable of providing download
speeds of 150 Mbps or even 300 Mbps. Deutsche
Telecom has announced plans to introduce LTE
Advanced by 2015/16, although Telefónica does not
plan to follow suit. Discussions have also begun
about reallocating the 700 MHz frequency band to
wireless broadband.
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57About the Report 

Both the European Commission (EC) and the U.S. government have recently conducted or commissioned studies
providing detailed information about the extent of broadband coverage as of the end of 2011 and 2012. These stud-
ies report coverage levels for a wide range of speed tiers and technologies in both urban and rural areas. Although
the European mapping study focuses on Next Generation Access (NGA), which it defines to be service providing
download speeds of at least 30 Mbps, a close analysis reveals that the study actually reports data for 25 Mbps
service. Data from these studies served as the basis for analysis in this report. 

These mapping studies were supplemented by other studies conducted or commissioned by the EC or the Federal
Communications Commission that examine other key information, such as broadband investment, pricing, and 
download speeds. 
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